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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a sugar content polymer and its manufacture 

approach, and an active oxygen generating agent. 

[0002] 

[Description of the Prior Art] It is reported that the macromolecule of the sugar base is obtained 
by carrying out the polymerization of the sucrose acrylate monomer as a sugar content polymer 
until now [Macromolecules, voL24, p3462-3463 (1991)]. In such a sugar content polymer, since 
the spacer part between sugar and a principal chain (-OCO-) is short, it becomes difficult to 
make the function of sugar original fully discover. On the other hand, reducing sugar have an 
active oxygen generation operation, and it is reported until now that inactivation of the virus is 
carried out by the active oxygen generated from the reducing sugar [a protein nucleic-acid 
enzyme, 33, 31 16-3126 (1988)]. Furthermore, as a sugar content polymer which has branching 
(side chain) of the reducing sugar which generate active oxygen, the synthetic macromolecule 
combined with the polystyrene principal chain through the spacer is reported to the 3rd place of a 
glucose, and it is reported that the active oxygen generation operation moreover becomes high 
rather than the original monomer by macromolecule-izing [synthetic organic chemistry 42,523- 
535 (1984)]. However, in such a sugar content polymer, since chemosynthesis of 1, 2, -4, and the 
6-diisopropylidene glucose is used and carried out to the raw material, only a glucose derivative 
can also compound the 3rd place also of the deer of a permutation. Therefore, the polymer which 
has branching of reducing sugars other than a glucose is not obtained. Moreover, since a 
principal chain is also polystyrene, it does not have biodegradability. It is known that the active 
oxygen generation ability of a glucose is low also in reducing sugar. Therefore, it is expected by 
[ of the amount of macromolecules which has branching of the strong sugar of active oxygen 
generation ability compared with a glucose ] carrying out polymer composition that the active 
oxygen generation ability can fully be demonstrated further. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention makes it the technical problem to offer 
the active oxygen generating agent which consists of a sugar content polymer, and the 
manufacture approach and reducing-sugar content polymer of the structure which sugar residue 
combined through at least three chains to polyvinyl alcohol. 
[0004] 

[Means for Solving the Problem] this invention persons came to complete this invention, as a 
result of repeating research wholeheartedly that said technical problem should be solved. That is, 
according to this invention, it is the following general formula (1). 
[Formula 1] 



1 



-(CH-CH,)- 
I 

S(OH)q- 1 -OOC-R-COO (1) 



The sugar content polymer which has the repetitive construct unit expressed with (S(OH) q-1 
shows among a formula the univalent sugar residue excluding one hydroxyl group from the sugar 
compound which consists of q hydroxyl groups combined with the sugar frame S and it, and R 
shows an alkylene group) is offered. Moreover, according to this invention, in said sugar content 
polymer, the sugar content polymer which has the connection structure expressed with the 
following general formula (2) in the molecule is offered. 
[Formula 2] 

-CH-CH a -CH-CH a -CH-CH 2 - 
I I I 

Z 1 Z* Z 1 (2) 

I 

-CH-CH 2 -CH-CH 2 -CH-CH,- 
Z 1 Z 1 



The inside of the [aforementioned type and Zl are the following general formula (3). 
[Formula 3] 

-OOC-R-COO-S(OH)q-l (3) 

The radical expressed with (S(OH) q-1 shows among a formula the univalent sugar residue 
excluding one hydroxyl group from the sugar compound which consists of q hydroxyl groups 
combined with the sugar frame S and it, and R shows an alkylene group) is shown, and Z2 is the 
following general formula (4). 
[Formula 4] 

OCO-R-COO- 
I 

S(OH)q-, (4) 
I 

OCO-R-COO- 



(S(OH) q-2 show among a formula the divalent sugar residue excluding two hydroxyl groups 
from the sugar compound which consists of q hydroxyl groups combined with the sugar frame S 
and it, and R shows an alkylene group) According to this invention, the manufacture approach of 
said sugar content polymer is offered further. According to [ further again ] this invention, it is 
the following general formula (6). 
[Formula 6] 

OCO-R-COOCH=CH 2 
I 

S(OH)q- 3 (6) 
I 

OCO-R-COOCH=CH a 



The manufacture approach of said sugar content polymer which adds the polymerization nature 
sugar ester express with (S(OH) q-2 show among a formula the divalent sugar residue excluded 
two hydroxyl groups from the sugar compound which consists of q hydroxyl groups combine 
with the sugar frame S and it, and R shows an alkylene group), and is characterize by carry out a 
copolymerization reaction is offer. According to [ further again ] this invention, it is the 
following general formula (7). 
[Formula 7] 

-(CH-CHJ- 
I 

Q(OH)q-!-OOC-R-COO (7) 
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It sets to the approach of manufacturing the sugar content polymer which has the repetitive 
construct unit expressed with (Q(OH) q-1 shows among a formula the univalent reducing-sugar 
residue excluding one hydroxyl group from the reducing-sugar compound which consists of q 
hydroxyl groups combined with the reducing-sugar frame Q and it, and R shows an alkylene 
group), and is the following general formula (8). 
[Formula 8] 

Q(OH)q-l-OOC-R-COOCH=CH2 (8) 

the manufacture approach of the sugar content polymer characterize by carry out the 
polymerization reaction of the polymerization nature sugar ester express with (Q(OH) q-1 show 
among a formula the univalent reducing sugar residue excluded one hydroxyl group from the 
reducing sugar compound which consist of q hydroxyl groups combine with the reducing sugar 
frame Q and it, and R show an alkylene group) under existence of divalent iron salt and a 
hydrogen peroxide or existence of only a hydrogen peroxide be offer. According to [ further 
again ] this invention, it is the following general formula (9). 
[Formula 9] 

OCO-R-COOCH=CH 2 
I 

Q(OH)q- a (9) 
I 

OCO-R-COOCH=CH a 

the manufacture approach of said sugar content polymer which add the polymerization nature 
sugar ester express with (Q(OH) q-2 show among a formula the divalent reducing sugar residue 
excluded two hydroxyl groups from the reducing sugar compound which consist of q hydroxyl 
groups combine with the reducing sugar frame Q and it, and R show an alkylene group), and be 
characterize by carry out a copolymerization reaction be offer. According to [ further again ] this 
invention, it is the following general formula (7). 
[Formula 7] 

-(CH-CHJ- 
I 

QCOHh^-OOC-R-COO (7) 

The active oxygen generating agent which consists of a sugar content polymer which has the 
repetitive construct unit expressed with (Q(OH) q-1 shows among a formula the univalent 
reducing-sugar residue excluding one hydroxyl group from the reducing-sugar compound which 
consists of q hydroxyl groups combined with the reducing-sugar frame Q and it, and R shows an 
alkylene group) is offered. According to this invention, the active oxygen generating agent which 
consists of said sugar content polymer which has the connection structure expressed with the 
following general formula (10) in the molecule is offered further again. 
[Formula 10] 

-CH-CH a -CH-CH a -CH-CH 2 - 
I I I 

X 1 X* X 1 (10) 

I 

-CH-CH 2 -CH-CH 3 -CH-CH a - 
X 1 X 1 

The inside of the [aforementioned type and XI are the following general formula (11). 
[Formula 11] 

-OOC-R-COO-Q(OH)q-l (11) 
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The radical expressed with (Q(OH) q-1 shows among a formula the univalent reducing-sugar 
residue excluding one hydroxyl group from the reducing-sugar compound which consists of q 
hydroxyl groups combined with the reducing-sugar frame S and it, and R shows an alkylene 
group) is shown, and X2 is the following general formula (12). 
[Formula 12] 

OCO-R-COO- 
I 

Q(OH)q-, (12) 
I 

OCO-R-COO- 

the radical expressed with (Q(OH) q-2 show among a formula the divalent reducing-sugar 
residue excluding two hydroxyl groups from the reducing-sugar compound which consists of q 
hydroxyl groups combined with the reducing-sugar frame Q and it, and R shows an alkylene 
group) is shown — ] 
[0005] 

[Embodiment of the Invention] The natural sugar and the synthetic sugar of a monosaccharide, 
oligosaccharide, a polysaccharide, and a polysaccharide, such as a hydrolysis product, are 
included by the sugar compound used by this invention. These sugar compounds can be 
expressed with the following general formula (13). 
[Formula 13] 
S(OH)q(13) 

(S shows a sugar frame among a formula and q shows the number of the hydroxyl groups 
combined with it) 

A glucose, a fructose, a mannose, a galactose, etc. are mentioned as a monosaccharide. A 
sucrose, a maltose, a cellobiose, a lactose, a raffinose, etc. are mentioned as oligosaccharide. As 
a polysaccharide, starch, a cellulose, a chitin, chitosan, a mannan, a pullulan, curdlan, etc. are 
mentioned. As hydrolyzate of a polysaccharide, the hydrolyzate of said polysaccharide 
hydrolyzed from the enzyme or the acid is mentioned. Moreover, a sugar compound may be an 
esterification object with the higher fatty acid of carbon numbers 8-22. 

[0006] In order to manufacture the sugar content polymer which has the repetitive construct unit 
expressed with said general formula (1) by this invention, it is the following general formula (5). 
[Formula 5] 

S(OH)q-l-OOC-R-COOCH=CH2 (5) 

The polymerization reaction of the polymerization nature sugar ester expressed with (S(OH) q-1 
shows among a formula the univalent sugar residue excluding one hydroxyl group from the sugar 
compound which consists of q hydroxyl groups combined with the sugar frame S and it, and R 
shows an alkylene group) is carried out under existence of a polymerization initiator. The 
reaction formula in this case is expressed with a degree type. 
[Formula 14] 

SiOHjqn-OOC-R-COOCH^CHa 



(14) 

-CH-CHi- 



S(OH)q- 1 -OOC-R-COO 



(S, q, and R have the same semantics as the above among a formula, and n shows average degree 
of polymerization) 

[0007] As a polymerization initiator, a redox polymerization initiator besides organic peroxide or 
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an azo compound, especially a Fenton's reagent can be used. In the case of this invention, it can 
use a hydrogen-peroxide independent as a polymerization initiator. As said organic peroxide and 
azo compound, thing of common use, for example, benzoyl peroxide, 2, and 2'-azo-isobutyro- 
dinitrile etc. is used for the polymerization of a vinyl compound. The 0.01-2Eq per l Eq of 
polymerization nature sugar ester of the amount used is 0.1-lEq preferably. When performing a 
polymerization reaction, using organic peroxide and an azo compound as a polymerization 
initiator, 0-200 degrees C of the reaction temperature are 30-60 degrees C preferably. Moreover, 
the polymerization reaction can be carried out under existence of a reaction solvent, and polar 
organic solvents, such as dimethylformamide, dimethyl sulfoxide, and dioxane, are used as the 
reaction solvent, for example. When using a reaction solvent, the polymerization nature sugar 
ester concentration in a reaction solvent is 20 - 50 % of the weight preferably one to 90% of the 
weight. 

[0008] A redox polymerization initiator consists of combination of a peroxide and a reducing 
agent. As a peroxide, a hydrogen peroxide, a benzoyl peroxide, cumene hydronalium bell oxide, 
etc. are mentioned. As a reducing agent, divalent iron salt, chromium ion and sulfites (ferric 
chloride, iron sulfate, etc.), a hydroxylamine, a hydrazine, etc. are mentioned. In a redox system 
polymerization initiator, the amount of the peroxide used is 0.0005 - 0.005 % of the weight 
preferably 0.0001 to 001% of the weight to polymerization nature sugar ester, and the amount of 
the reducing agent used is 0.05 - 0.5 % of the weight preferably 0.01 to 1% of the weight to 
polymerization nature sugar ester. When carrying out a polymerization reaction using a redox 
system polymerization initiator, 0-100 degrees C of the reaction temperature are 10-40 degrees C 
preferably. Moreover, the polymerization reaction in this case can be performed under existence 
of a reaction solvent, and water, dimethylformamide, dimethyl sulfoxide, a water content organic 
solvent, etc. are mentioned as that reaction solvent, for example. The polymerization nature 
sugar ester concentration in a reaction solvent is 10 - 40 % of the weight preferably one to 90% 
of the weight. In this invention, a Fenton's reagent or a hydrogen peroxide can be preferably used 
as a polymerization initiator. Number average molecular weight can obtain 20,000 or more high 
molecular weight sugar content polymers, without using a special connection agent, in using 
such a polymerization initiator. 

[0009] the polymer obtained as mentioned above — a parenchyma top - a line - it has structure, 
the number average molecular weight is usually 2000 or more 1000 or more, and the upper limit 
is 1 million to about 2 million. This sugar content polymer has the outstanding biodegradability 
while it is rich in a hydrophilic property. When carrying out the polymerization of said 
polymerization nature sugar ester, if needed, optimum dose addition can be carried out and 
copolymerization of other co-reactants can be carried out. As such a co-reactant, they are a 
methyl acrylate, a methyl methacrylate, acrylamide, methacrylamide, vinyl acetate, and 2- 
methylene, for example. -1,3, and 6-trio KISOKAN etc. is mentioned. 

[0010] In this invention, it faces carrying out the polymerization reaction of the polymerization 
nature sugar ester of said general formula (5), and the polymerization nature sugar ester 
expressed with the following general formula (6) can be added, and a copolymerization reaction 
can be carried out. 
[Formula 6] 

OCO-R-COOCH=CH 2 
I 

S(OH)q- a (6) 
I 

OCO-R-COOCH=CH l 
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(S, q, and R have the same semantics as the above among a formula) 
0.05-10 mols per 100 mols of polymerization nature sugar ester of said general formula (5) 
usually contained in the polymer obtained of reaction rates of the polymerization nature sugar 
ester expressed with said general formula (6) are 0.1-4 mols in rate preferably. When the rate of 
the polymerization nature sugar ester of said general formula (6) comes to exceed said range, the 
polymer obtained shows hard gel. Thus, the polymer obtained has the connection structure of 
said general formula (2), and macromolecule quantification is carried out and it has the melting 
out temperature and mechanical strength which were raised. 

[001 1] The polymerization nature sugar ester expressed with said general formula (5) and (6) is 
the following general formula (14). 
[Formula 13] 
S(OH)q(13) 

It is [ the sugar compound expressed with (S shows a sugar frame among a formula and q shows 
the number of the hydroxyl groups combined with it), and ] the following general formula (15). 
[Formula 15] 

CH2=CHOOC-R-COOCH=CH2 (15) 

It can manufacture by making the aliphatic series dicarboxylic acid divinyl ester expressed with 
(R shows an alkylene group among a formula) react under existence of hydrolase, said general 
formula (15) - setting - as alkylene group R - a with a carbon numbers of one or more alkylene 
group — the alkylene group of carbon numbers 2-8 is mentioned preferably. As aliphatic series 
dicarboxylic acid divinyl ester, what is guided from aliphatic series dicarboxylic acid, such as a 
malonic acid, a succinic acid, a glutaric acid, an adipic acid, a pimelic acid, a suberic acid, an 
azelaic acid, a sebacic acid, nonane dicarboxylic acid, and dodecane dicarboxylic acid, can be 
mentioned. As hydrolase used at said reaction, various proteases, such as a well-known thing, for 
example, the protease of the Streptomyces origin, and a protease of the Bacillus origin, can be 
mentioned conventionally. An enzyme that it is desirable it being powdered and using as for an 
enzyme and liquefied is good to use, after making it the shape of powder with freeze drying. 
[0012] In order to manufacture the aforementioned polymerization nature sugar ester preferably, 
a sugar compound and aliphatic series dicarboxylic acid divinyl ester are made to react under 
existence of an enzyme into a reaction solvent. The reaction in this case is expressed with a 
degree type. 
[Formula 16] 

S(OH)q + CH, = CHOOC-R-COOCH = CH, 
— > S(OH)q- 1 -OOC-R-COOCH = CH 2 

OCO-R-COOCH = CH 2 (i 6) 

— > SCOH^-, 
I 

OCO-R-COOCH=CH 2 

Said reaction is preferably performed at 30-50 degrees C the temperature of 30-70 degrees C. 
The thing of arbitration can be used, if compatibility is shown to a reaction raw material as a 
reaction solvent and the shape of liquid is shown under a reaction condition. As such a thing, 
organic solvents, such as dimethylformamide, a pyridine, and dimethyl sulfoxide, are mentioned, 
for example. The concentration of the sugar compound in a reaction solvent is 2 - 10 % of the 
weight preferably one to 20% of the weight. l-20Eq per lEq of sugar compounds of operating 
rates of aliphatic series dicarboxylic acid divinyl ester is 2-10Eq preferably. Moreover, the 
operating rate of hydrolase is 0.1 - 1 % of the weight preferably 0.1 to 20% of the weight to a 
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reaction solvent, the hydroxyl group which usually combines with 6 place carbon of a HEKISO 
pyranose nucleus the location of the hydroxyl group of the sugar compound to which aliphatic 
series dicarboxylic acid divinyl ester reacts to a sugar compound ~ or it is the hydroxyl group of 
a HEKISO fiiranose nucleus combined with carbon the 1st place. 

[0013] The from active hydrogen nature agent of this invention consists of a polymer containing 
the reducing sugar which have the connection structure expressed with said general formula (10) 
in the polymer containing the reducing sugar which have the repetitive construct unit expressed 
with said general formula (7), or its molecule. When manufacturing the polymer containing said 
reducing sugar, as the polymerization initiator, the Fenton's reagent which consists of a redox 
system polymerization initiator, especially divalent iron salt and a hydrogen peroxide can be 
used, and only a hydrogen peroxide can be used preferably. As reducing sugar in said reducing- 
sugar content polymer, oligosaccharide, such as a maltose besides various monosaccharides, 
such as glycose, fructose, a mannose, and a galactose, a cellobiose, a lactose, and a raffinose, is 
mentioned. Biodegradability and the safety of the polymer which has branching (side chain) of 
said reducing sugar which has an active oxygen generating function are high, and its active 
oxygen generating function of the improves more sharply than the active oxygen generating 
function by the reducing sugar itself Moreover, in this polymer, association with sugar and a 
polymer is an ester bond, and since sugar is emitted to whether you are Sumiya after 
decomposition, active oxygen developmental potency falls. Furthermore, since a principal chain 
is polyvinyl alcohol which has biodegradability, said polymer is advantageously applied as an 
active oxygen generating agent of biodegradability in the field from which a germicidal action 
and a deodorization operation are expected. 
[0014] 

[Example] Next, an example explains this invention to a detail further. 
[0015] Example of reference 1 maltose [C12Hll(OH)ll] It dissolved in dimethylformamide 
(DMF) 50ml which fully dried 4.28g and adipic-acid divinyl 19.82g by the molecular sieve (3 A), 
and 250mg (Toyobo make) of alkaline protease of the streptomyces (Streptomyces) group origin 
was added and suspended. This enzyme reaction liquid was agitated for seven days by 130rpm at 
35 degrees C. When the high performance chromatography which makes a mobile phase the 
aceto nit nitril / water (75:25) for the maltose concentration in this enzyme reaction liquid at an 
amide column (the TOSOH make, TSKgel Amide-80), and uses a sink and a differential 
refractometer as a detector by rate-of-flow 1.0 ml/min detected, conversion of 80% or more of 
maltose was accepted. After removing DMF in enzyme reaction liquid by the rotary evaporator, 
the load was carried out to the column (bore: 5.0cm, die-length: 60cm) filled up with silica gel 
(the Merck make, Kieselgel 60), it was eluted with the mixed solvent of chloroform/methanol 
(8:1), the elution fraction was isolated preparatively by the fraction collector, the product was 
separated, and each polymerization nature sugar ester expressed with the following formula was 
obtained. 
[Formula 17] 

[C12H1 1(OH)10]-OOC(CH2)4COOCH=CH2 (17) 
[Formula 18] 

OOC(CH 3 )«COOCH = CH a 
I 

[C^H^COHko] (1 8) 

I 

OOC(CHj,COOCH = CH l 



In the polymerization nature sugar ester of said formula (17), the substituent combined with a 
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sugar frame was combined with 6'-0- of a maltose, on the other hand, in the polymerization 
nature sugar ester of said formula (18), the one of two substituents combined with a sugar frame 
was combined at least with 6-0- of a maltose, and other one was combined at least with 6-0- of a 
maltose. 

[0016] It dissolved in DMF50ml which fully dried sucrose [C12H1 l(OH) 11] 4.28g and adipic- 
acid divinyl 19.82g by the molecular sieve (3 A) like example of reference 2 example 1, and 
250mg (product made from Promega) of alkaline protease of the bacillus RIHENIFORUMISU 
(Bacillus licheniformis) origin was added and suspended. Henceforth, as a result of performing 
the same actuation as an example 1, the polymerization nature sugar ester expressed with the 
following formula was obtained. 
[Formula 19] 

[C12H1 i(OH)10]-OOC(CH2)4COOCH=CH2 (19) 
[Formula 20] 

OOC(CHa) 4 COOCH = CH, 
I 

[C 12 H 10 (OH)q] (2 0) 

I 

OOC(CH 1 ),COOCH = CH l 

In the polymerization nature sugar ester of said formula (19), the substituent combined with a 
sugar frame was combined with l'-0- of a sucrose, on the other hand, in the polymerization 
nature sugar ester of said formula (20), the one of two substituents combined with a sugar frame 
was combined at least with l'-O- of a sucrose, and other one was combined at least with 6-0- of a 
sucrose. 

[0017] In the example 1 of example of reference 3 reference, except having used the glucose 
[C6H6(OH)6] instead of the maltose as a sugar compound, it experimented similarly and the 
polymerization nature sugar ester of the following formula was obtained. 
[Formula 21] 

[C6H5(OH)5]-OOC(CH2)4COOCH=CH2 (21) 
[Formula 22] 

OOC(CH 2 ) 4 COOCH = CH 2 
I 

[C,H 4 (0H) 4 ] (2 2) 

I 

OOC(CH,)«COOCH = CH, 

In the polymerization nature sugar ester of said formula (21), combine at least with 6-0- of a 
glucose and, on the other hand, the substituent combined with a sugar frame is set to the 
polymerization nature sugar ester of a formula (22). One of two substituents combined with a 
sugar frame was combined at least with 6-0- of a glucose, and, as for other one, at least 1-0- of a 
glucose had combined at least 2-0- at least with 4-0- at least for 3-0-. 

[0018] In the example 1 of example of reference 4 reference, except having used the mannose 
[C6H6(OH)6] instead of the maltose as a sugar compound, it experimented similarly and the 
polymerization nature sugar ester of the following formula was obtained. 
[Formula 23] 

[C6H5(OH)5]-OOC(CH2)4COOCH-CH2 (23) 
[Formula 24] 
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OOC(CH 2 ) 4 COOCH = CH 2 
I 

[C e H 4 (0H) 4 ] (24) 
I 

OOC(CH z ),COOCH = CH 2 

In the polymerization nature sugar ester of said formula (23), combine at least with 6-0- of a 
mannose and, on the other hand, the substituent combined with a sugar frame is set to the 
polymerization nature sugar ester of a formula (24). One of two substituents combined with a 
sugar frame was combined at least with 6-0- of a mannose, and, as for other one, at least 1-0- of 
a mannose had combined at least 2-0- at least with 4-0- at least for 3-0-. 
[0019] The after [ degassing ] sealed tube was dissolved and carried out to dimethylformamide 
(DMF) 0.5g which distilled 0.5g [ of polymerization nature sugar ester ] (6'-0-adipic-acid vinyl 
glucose), and azobisuisobutironitoriru(2 and 2 f -azo-isobutyro-dinitrile)5mg obtained in the 
example 3 of the example 1 aforementioned reference. This reaction mixture was reacted at 60 
degrees C for 24 hours. The product was obtained by dropping reaction mixture the bottom of 
churning, and into an acetone. This product was melted to DMF lml and it was again dropped 
into the acetone, and the product was melted in water, it freeze-dried, and polymer 0.4g was 
obtained. The average molecular weight of a polymer was measured by GPC analysis. 
Consequently, it was checked that it is Mw=13600, Mn=4100, and Mw/Mn=3.3. The melting 
point showed 90-95 degrees C. 

[0020] The after [ degassing ] sealed tube was dissolved and carried out to dimethylformamide 
(DMF) lg which distilled 0.5g (6'-0-adipic-acid vinyl mannose) of polymerization nature sugar 
ester obtained in the example 4 of the example 2 aforementioned reference, and 
azobisuisobutironitoriruSmg. This reaction mixture was reacted at 60 degrees C for 24 hours. 
The product was obtained by dropping reaction mixture the bottom of churning, and into an 
acetone. This product was melted to DMF lml and it was again dropped into the acetone, and the 
product was melted in water, it freeze-dried, and polymer 0.2g was obtained. The average 
molecular weight of a polymer was measured by GPC analysis, consequently, Mw=5400, 
Mn=3100, and Mw/Mn= - it was checked that it is 1 and 74. The melting point showed 90-98 
degrees C. 

[0021] In example 3 example 1, it experimented similarly except having added polymerization 
nature sugar ester with two vinyl group content substituents expressed with the formula (22) 
obtained in the example 3 of reference at a rate of 0.2 mols per 100 mols of 6 f -0-adipic-acid vinyl 
glucoses. In this case, the average molecular weight Mw of the obtained polymer was 27000, Mn 
is 15000 and it was checked that Mw/Mn is 1.8. The melting point showed 100-1 10 degrees C. 
[0022] In example 4 example 2, it experimented similarly except having added polymerization 
nature sugar ester with two vinyl group content substituents expressed with the formula (24) 
obtained in the example 4 of reference at a rate of 0.2 mols per 100 mols of 6'-0-adipic-acid vinyl 
mannoses. In this case, the average molecular weight Mw of the obtained polymer was 23000, 
Mn is 12000 and it was checked that Mw/Mn is 1.92. The melting point showed 95-105 degrees 
C. 

[0023] In addition, the analysis conditions of said GPC are as follows. 

column: - TOSOH G5000PWXL + G4000PWXL The +G2500PWXL rate of flow : 1 ml/min 
eluate: - 0.1M Nacl water-solution temperature : 40-degree-C injection rate: - 500micro 
g/lOOmicrol detector: - differential refractometer [0024] The after [ degassing ] sealed tube of 
example 5 maltose-6-0-vinyl horse mackerel peat 0.4g, and 4micro of hydrogen peroxides 1 and 
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0.4mg of ferrous sulfates was dissolved and carried out to 2g of distilled water. This reaction 
mixture was reacted at 25 degrees C for 24 hours. The product was obtained by dropping 
reaction mixture the bottom of churning, and into an acetone. This product was melted to 1ml of 
distilled water, and it was again dropped into the acetone, and the product was melted in water, it 
freeze-dried, and polymer 0.35g was obtained. The molecular weight of a polymer was measured 
by GPC analysis. Consequently, it was checked that it is Mw=52150, Mn=24600, and 
Mw/Mn=2.1. In addition, the analysis conditions of GPC are as follows, 
rate of flow :1 ml/min eluate: — 0.1M NaCl water-solution temperature : 40-degree-C injection 
rate: — 500micro g/lOOmicrol detector: — differential refractometer [0025] As a result of 
dissolving example 6alpha-methyl glucoside-6-0-vinyl horse mackerel peat 0.4g and 4micro of 
hydrogen peroxides 1, and 0.4mg of ferrous sulfates in 2g of distilled water and performing the 
same actuation as an example 5 after that, Mw=18300, Mn=7970, and Pori (alpha-methyl 
glucoside-6-0- vinyl horse mackerel peat) with the molecular weight of Mw/Mn=2.4 were 
obtained. 

[0026] The after [ degassing ] sealed tube of example 7 glucose-6-0-vinyl horse mackerel peat 
0.4g, and 4micro of hydrogen peroxides 1 and 0.4mg of ferrous sulfates was dissolved and 
carried out to 2g of distilled water. Henceforth, as a result of performing the same actuation as an 
example 5, Mw=51700, Mn=23080, and Pori (glucose-6-0-vinyl horse mackerel peat) with the 
molecular weight of Mw/Mn=2.2 were obtained. When the reaction was performed for further 48 
hours, the reducing terminal of a glucose participated in the polymerization, constructed the 
bridge, and became gel. 

[0027] The active oxygen generation ability of a polymer which has branching of reducing sugar 
was evaluated. Active oxygen generation ability measured the superoxide to which one electron 
reduction of the oxygen was carried out with reducing sugar by the approach using a nitroblue 
tetrazolium (NBT). [— C. — becoming blue formazan with the superoxide which added the sugar 
content polymer or saccharide of 6-28mM to Beauchampand I.Fridovich, Anal.Biochem., and 
44,276-287(1971)], i.e., 0.015m buffer containing NBT of 50mM, and reacted for 40 minutes at 
25 degrees C within the glass cell, and NBT generated ~ a spectrophotometer ~ an increment 
rate with an absorbance of 560nm - a time check - it measured-like and asked for the active 
oxygen generation rate. 

[0028] A superoxide generation rate is shown in Table 1. It was found out by macromolecule- 
izing a glucose and a maltose that the active oxygen generation rate becomes very high. On the 
other hand, even if it macromolecule-ized alpha-methyl glucoside which does not have the 
reducing terminal, active oxygen generation ability showed the low value which is not changeful. 
[0029] 
[Table 1] 
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m 

(0) 


(ABS56Onm/minl0- 3 ) 




28 


0.025 




3 


0.125 




6 


0.05 


-6-tf-;V7^-h) 


9* 


2.3 


-6-tr=;Kr^-h) 


14.5* 


0.25 




10* 


1.65 



* Monomer conversion [0030] 

[Effect of the Invention] The sugar content polymer of this invention is a hydrophilic polymer 
which has the structure which sugar combined through the spacer which consists of dicarboxylic 
acid to polyvinyl alcohol, and has a function as sugar. The sugar content polymer of this 
invention is advantageously used in the wrapping field, the food field, a physic field, etc. as a 
biodegradability polymer. Moreover, the reducing-sugar content polymer of this invention can be 
used as an active oxygen generating agent. 



CLAIMS 



[Claim(s)] 

[Claim 1] The following general formula (1) 
[Formula 1] 

-(CH-CHa)- 

I 

S(OH)q n -OOC-R-COO (1) 

It is the sugar content polymer which has the repetitive construct unit expressed with (S(OH) q-1 
shows among a formula the univalent sugar residue excluding one hydroxyl group from the sugar 
compound which consists of q hydroxyl groups combined with the sugar frame S and it, and R 
shows an alkylene group). 

[Claim 2] The sugar content polymer which has the connection structure expressed with the 
following general formula (2) in the molecule in the sugar content polymer of claim 1. 
[Formula 2] 
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-CH-CH a -CH-CH a -CH-CH a - 
I I I 

Z 1 Z* Z 1 (2) 

I 

-CH-CH,-CH-CH a -CH-CH a " 

z 1 z 1 

The inside of the [aforementioned type and Zl are the following general formula (3). 
[Formula 3] 

-OOC-R-COO-S(OH)q-l (3) 

The radical expressed with (S(OH) q-1 shows among a formula the univalent sugar residue 
excluding one hydroxyl group from the sugar compound which consists of q hydroxyl groups 
combined with the sugar frame S and it, and R shows an alkylene group) is shown, and Z2 is the 
following general formula (4). 
[Formula 4] 

OCO-R-COO- 
I 

S(OH)q- 3 (4) 
I 

OCO-R-COO- 

the radical expressed with (S(OH) q-2 show among a formula the divalent sugar residue 
excluding two hydroxyl groups from the sugar compound which consists of q hydroxyl groups 
combined with the sugar frame S and it, and R shows an alkylene group) is shown - ] 
[Claim 3] S (OH) Claim 1 or 2 sugar content polymers whose q-1 is reducing-sugar residue. 
[Claim 4] S(OH) q-1 and S (OH) Sugar content polymer of claim 2 whose q-2 is reducing-sugar 
residue. 

[Claim 5] It sets to the approach of manufacturing the sugar content polymer of claim 1, and is 
the following general formula (5). 
[Formula 5] 

S(OH)q-l-OOC-R-COOCH=CH2 (5) 

it be the manufacture approach of the sugar content polymer characterize by carry out the 
polymerization reaction of the polymerization nature sugar ester express with (S(OH) q-1 show 
among a formula the univalent sugar residue excluded one hydroxyl group from the sugar 
compound which consist of q hydroxyl groups combine with the sugar frame S and it, and R 
show an alkylene group) under existence of a polymerization initiator. 

[Claim 6] It sets to the approach of manufacturing the sugar content polymer of claim 1, and is 
the following general formula (5). 
[Formula 5] 

S(OH)q-l-OOC-R-COOCH=CH2 (5) 

it be the manufacture approach of the sugar content polymer characterize by carry out the 
polymerization reaction of the polymerization nature sugar ester express with (S(OH) q-1 show 
among a formula the univalent sugar residue excluded one hydroxyl group from the sugar 
compound which consist of q hydroxyl groups combine with the sugar frame S and it, and R 
show an alkylene group) under existence of divalent iron salt and a hydrogen peroxide. 
[Claim 7] The following general formula (6) 
[Formula 6] 

OCO-R-COOCH=CH 2 
I 

S(OH)q- a (6) 
I 

OCO-R-COOCH=CH, 
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It is the manufacture approach of claim 5 which adds the polymerization nature sugar ester 
express with (S(OH) q-2 show among a formula the divalent sugar residue excluded two 
hydroxyl groups from the sugar compound which consists of q hydroxyl groups combine with 
the sugar frame S and it, and R shows an alkylene group), and is characterize by carry out a 
copolymerization reaction, or the sugar content polymer of 6. 
[Claim 8] The following general formula (7) 
[Formula 7] 

-(CH-CHi)- 

I 

QCOHjq-x-OOC-R-COO (7) 

It sets to the approach of manufacturing the sugar content polymer which has the repetitive 
construct unit expressed with (Q(OH) q-1 shows among a formula the univalent reducing-sugar 
residue excluding one hydroxyl group from the reducing-sugar compound which consists of q 
hydroxyl groups combined with the reducing-sugar frame Q and it, and R shows an alkylene 
group), and is the following general formula (8). 
[Formula 8] 

Q(OH)q-l-OOC-R-COOCH=CH2 (8) 

it be the manufacture approach of the sugar content polymer characterize by carry out the 
polymerization reaction of the polymerization nature sugar ester express with (Q(OH) q-1 show 
among a formula the univalent reducing sugar residue excluded one hydroxyl group from the 
reducing sugar compound which consist of q hydroxyl groups combine with the reducing sugar 
frame Q and it, and R show an alkylene group) under existence of divalent iron salt and a 
hydrogen peroxide or existence of only a hydrogen peroxide. 
[Claim 9] The following general formula (9) 
[Formula 9] 

OCO-R-COOCH=CH a 
I 

Q(OH)q- a (9) 
I 

OCO-R-COOCH=CH 3 

it be the manufacture approach of the sugar content polymer of claim 8 which add the 
polymerization nature sugar ester express with (Q(OH) q-2 show among a formula the divalent 
reducing sugar residue excluded two hydroxyl groups from the reducing sugar compound which 
consist of q hydroxyl groups combine with the reducing sugar frame Q and it, and R show an 
alkylene group), and be characterize by carry out a copolymerization reaction. 
[Claim 10] The following general formula (7) 
[Formula 7] 

-(CH-CHa)- 
I 

Q(OH)q n -OOC-R-COO (7) 

It is the active oxygen generating agent which consists of a sugar content polymer which has the 
repetitive construct unit expressed with (Q(OH) q-1 shows among a formula the univalent 
reducing-sugar residue excluding one hydroxyl group from the reducing-sugar compound which 
consists of q hydroxyl groups combined with the reducing-sugar frame Q and it, and R shows an 
alkylene group). 

[Claim 11] The active oxygen generating agent which consists of a sugar content polymer of 
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claim 10 which has the connection structure expressed with the following general formula (10) in 
the molecule. 
[Formula 10] 

-CH-CHj-CH-CHa-CH-CHa- 
I I I 

X 1 X* X 1 ( 10 ) 

I 

-CH-CH,-CH-CH 2 -CH-CH a - 
X 1 . X 1 

The inside of the [aforementioned type and XI are the following general formula (11). 
[Formula 11] 

-OOC-R-COO-Q(OH)q-l (11) 

The radical expressed with (Q(OH) q-1 shows among a formula the univalent reducing-sugar 
residue excluding one hydroxyl group from the reducing-sugar compound which consists of q 
hydroxyl groups combined with the reducing-sugar frame S and it, and R shows an alkylene 
group) is shown, and X2 is the following general formula (12). 
[Formula 12] 

OCO-R-COO- 
I 

Q(OH)s-, (12) 
I 

OCO-R-COO- 

the radical expressed with (Q(OH) q-2 show among a formula the divalent reducing-sugar 
residue excluding two hydroxyl groups from the reducing-sugar compound which consists of q 
hydroxyl groups combined with the reducing-sugar frame Q and it, and R shows an alkylene 
group) is shown - ] 
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IME-«« (6) "T«*ix«**tt«3i^f l yw«>SJ6tl 

S(OH)q 
CH 2 =CHOOC-R- 

E-JRS; (1 5) fc*JV>T> W/Kl/ySRiLt 

T5?tr^K, tf^y^, j^yvgu 



(5) ©l^ttHi^r/HOOt/i'S^ 0. 0 5~ 
1 0*/K #*L<ttO. i~4^-/wro»l-g-cs>5. «} 
B-«a: (6) ©fi^ttfc^y^ow^asnettH* 

w©J: 5 fcL-C#«i3# fttrlB— 

(2) ©a*g*jifc*FU nfct>©-e 

[0 0 11] IMBHRSC (5) XV (6) T?^$H^S 
^SBfx^^/wH:, TIE-jR* (14) 
Ubi3] 

(1 3) 

5) 

Utl 5] 

-COOCH = CH 2 (15) 

■t?$©#»:/n^r~ lf«r*WSr &jJ*"C#3. Bi&tt 

[0012] ■neos^ttttsx^A'trft* b<sijt-r 

Utl 6] 



S(OH)q + CH, = CHOOC-R 
— * S(OH)q-,-OOC-R 



COOCH = CH, 

COOCH=CH, 

OCO-R-COOCH=CH, 
I 



(16) 



— > S (OH),-, 
I 

OCO-R-COOCH=CH, 

tflfERjfctt, 1130-70^ #*L<tt3 0~5 0 

omt-B-yoomm-t i ~ 2 o u < 2 ~ i 

u<i42~i osfi-cfcs, to*£tmm<o$im 

ftd-tt. SflJjffidKJ* UT0. 1 ~ 2 0 ** U 
<I40. l~lfi*%T?3i>5, Stfli^f-ttLTJlJifiK 

tt£~j-a*»a£*»xtt^*y 77 y -*$© 1 {k#*c 

[0013] **M«)fiHfcit*«tt»iri, fiftfE-Asa: 
(7) T?«*ii5i»su«jg*ttSr^rrsa5cii*'&* 



■J-S^P^-Xtt^od^f-fKHlB-JB^C (10) -eat 

t 2 4M*tt t iMbMfi> e> * 5 7 * y h yvMt&m 
rtj^-c?ts. «dss5c«f^^rsi<y^-ic:*5tt5a5c*s 

fcUTtt, ^y=-^, 79? h— *, vy/-^, if 

iwea5E*ra>£tt («to s-w-rs^y 

^^5^y ir=/i'T-'w=-/v-efc5rt/!i^, frte^y-^ 



-6- 



[0 0 14] 
[00 15] 

t/H*-* [C ia H u (OH) n ] 4. 2 8gXtfT^tr 
yRy^/H9. 8 2 s&^U**?—*/—-? (3 
A) ^-H>k:iei»S*fc^^*/w^T$ K (DM 
F) SOmlCttDIU (St re 

p t omy c e s) JRA*0>7A'* D tt^nfT- t? 
2 5 0mgSrJOiT®»Lfco 
3 5tlC-C130rpmT7PWUo - 



TSKgel Amide-80) (C71?>~ 
h-MI*/* (7 5:2 5) Z&Wifth LXm&l. 
0ml /mi nt'IU $gB0rf|-«rttti]8£ 
Wn^h^77^Ha!)taiU^^ 8 0% 

(ji/l'^SL Kieselgel 6 0) 
Lit*7& (rtS : 5. 0cm, ^:60cm) 
#U ^nB*M/^/^ (8:1) Offl^««E 

[ftl 7] 



[C 12 H u (OH) 10 ] -OOC(CH 2 ) 4 COOCH = CH 2 

Htl 8] 



(1 7) 



OOC(CH,)«COOCH = CH, 
I 

CC a .H„(OH)»] (18) 
I 

OOC(CH,) 4 COOCH = CH, 

swaa; (n) oa^ji^^/wc&i^ 

gr&-f £ B&Ste"^ h co 6 ' -0-lc*££U - 
Striae (18) ©fi^Jf^^/Mcis^-r;, *# 



[0 0 16] ##«2*«[«liiai*^^n-^ [C 
12 H n (OH) u ] 4. 2 8 gXT^T^tf^K^tf^l 



9. 8 2gSr i eu*a7-'>-^ (3 A) "C+#K:< 
JtfcDMF 5 0ml fct&fcU • U^n^^- 

/W^^ (Bacillus 1 icheniformi 
s) S3fecOT/V* !)it/nrr- if (Pr omega 
St) 2 5 0mg*JD;tT!H»Lfco EASL H&flll^ 

[ftl 9] 



[C 12 H u (OH) 10 ] 



[{b2 0] 



OOC(CH,)4COOCH = CH l 
I 



CCx.H.cCOHjq] (2 0) 

I 

OOC(CH,),COOCH = CH, 

sfiias (19) <Dm&&m^x'TM£&^x, m^mz 
tt* * p — * <a 1 ' -o-ic^&U - 
i\ Stria*; (20) ofi^Jt^^/Mcfc^-c, $f# 



OOC(CH 2 ) 4 COOCH = CH 2 (1 9) 

titfcW&TZ 2 ocog&gco 9 WlOfJ^^P- 
*CD1' -O-ft^^U fi&OOlofci^u — *CD6 

[0017] ##08 3 

k^oi^-* [c 6 h 6 (oh) 6 ] zm^itEiftftmrnz 

Ut2 1] 



[C 6 H 5 (OH) 5 ] -OOC(CH 2 ) 4 COOCH=CH 2 



(2 1) 



[ft2 2] 



OOC(CH a hCOOCH = CH a 
I 

CC,H 4 (0H) 4 ] 



(22) 



OOC(CH,KCOOCH = CH, 

striae (21) <Dm-&&mx>x7-Mc&^x, mtrn^. 

^ a; (2 2) ^S^tt^x/Wc^T, tS#^(c 
^•r^2ocog^S^>5^^loH, ^;Va-^co6 

[C 6 H 5 (OH) s ] -OOC (CH 2 ) 4 COOCH=CH 2 

[ft2 4] 



-0-ffiJCjg^U i^lOtt^3-^(Dl-0- 
ft. 2-0 -ft, 3-0 -ft* fete 4 - 0 -ftlC&r^ L 

[0 0 18] ###J4 

\c^^;-x [c 6 h 6 (oh) 6 ] zm^izzxft\mmc 

Ub2 3] 



(23) 
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OOC(CHJ«COOCH = CH 2 
I 



[C 6 H 4 (OH) 4 ] 
I 

OOC(CH,),COOCH 

m&t (23) (DMG&m^-x'rMc&^x, mitmz 

5©&gtt-^ y;-x<D6-o -ffiicte-fr u - 

it (2 4) (DS^If^'r/WCfc^T, 

2 o^lM<^ 5 l ofi, -7yy^(06 

ffi, 2-0-ffi. 3-0-fir*fc^4-0-firJdfe^L 

[0019] HffiW 1 
gfrf2#%0g 3 -C#^fi^tt«I^^T^ (6' -0-Tis 
}*>Wt\f~A'?J\'=—X) 0. SgWAIBN (2, 
2' -7^yyfn=by;l/) 5mgOTL^ 
f/l/^ATU* (DMF) 0. SgtSSU JK«« 
itWLfco £<D£JftK«\ 6 0tl:t2 4«flBB5l 
It. RfcWiZmWT. T*hi"McmT't&ZkK.t9 
*J«»S:»fc. COMWDMFlmli^U T 

C»*ffci9MeUt, Mw=1 3 6 0 0, 

Mn-4100, Mw/Mn = 3. 3 £ tfflUB 

[00 20] *J6#J 2 

mIIE##^l 4 -C#fcS^tt«^^ r ^ ( 6 ' - 0 - T *J 
V^WUf^ArrfS—X) 0. 5gWAIBN5mg 
«:IStfc^^f/^/^T^ K (DMF) 1 g|c«ft 
U Kft«#*Lft:o r^SJCiK*, 6 0tfcT2 4«f 
■SlSLfc. R««*«»Tv Tirhy^ic^TrSw 
iK:J;9£j*»*:»fc. r©«ftSrDMFlml|cgi 

*SrGPC»«ffci9»£bfc 0 Mw=5 4 

00, Mn = 3100, Mw/Mn = l, 74t&5- 
ijWfcBStbfc. »J«tt9 0-9 StJSr^Lfc. 

[0021] mmm 3 

nis«ii^*3^-c, *#«3"e»*:S: (22) vmzti 

6' - o - r ^ i o o o 
o. 2^<Dm^mm\.it^\mm^^xm^n 

.2 7 0 0 OXhV. Mnttl 5 0 0 OXh*) , Mw/M 
nttl. 8-C*>5rt^«BSJlfc. Bfittl0 0-1 
1 O'CSr^Lfco 
[0 0 2 2] %M9t4 
3Wfc«2lC*3V^-C, ##«4*C#fcS: (2 4) 

6' -o-Tv^f^tr^/^yy— * i o o*A'3 9 



(24) 



= CH Z 



0. 2 ^/K^MT^Jll lt^rii^«lc Ut^Srft 

2 3 0 0 0 "C*> 9 , Mnttl2000-?fc9, Mw/M 
nttl. 9 2-C*)5r!:WmS*tfc. j»>6tt95-l 
0 S^Sr^LfCo 

[0 0 2 3] ft j8, t?ri2G PC©»*f*frfiKT«)i Q 

*7A:TOSOH G5000PWXL + G40 
00PWXL +G2500PWXL 



lml /m i n 
0 . 1 M N a c 1 7km%i 

4 0t 

5 0 0/i g/1 00/il 

[0 0 2 4] 3lJS#J5 
•e/H* — ^-6-0-tr=^T^— hO. 4g&tfi§ 
BWfc**4/i 1 £«£&SfS-«0. 4mg$ii«*2gC 

4«rlHK«Lfc. R*tt«r«#T\ T-fe h VfKigTi- 
SilfcKlJ: 9 :©t«««rlfi*lml 

uwiBiaftbJKy^-o. 3 5g^#fc 0 #y-^-o# 

**fcGPC$»rK:J:9«£Ufc. Mw=5 

2150, Mn = 2 4 6 0 0, Mw/Mn = 2 . 1 ~Cfc 
5r.t^*B*tufco ft*3, GPC^M^WTO 

Sft?j£ :1ml /m i n 

0 . 1 M N a C 1 y^mm 

4 ot: 

50 0/ig/100/i 1 
[0 0 2 5] ^JS0iJ6 

a - ^ *?;ViT;V*i/ K-6 -o- e^/^T^^- h 0 . 
4 g Xt/ifliMt** 4 n 1 i:5fE&m-# 0 . 4mgJ:I 

fcj££. Mw= 18300, Mn = 7 9 7 0 , Mw/M 
n = 2. 4 0^*tl»O*y (a-^y^VF 
-6-0-lf-/WT^-h) «:#fco 
[0 0 2 6] HJSWI 7 

- 6 - 0 - t^/VTv 5 ^- h 0 . 4zRXfm 
»{k**4 it 1 ftO. 4 m g SrSRS* 2 g K: 

SrftofcSg*. Mw=5 1700, Mn = 23080, 
Mw/Mn = 2. 2 05^7-*S:«POsK y <^/u=— 



axe 
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[0 0 2 7] ji5c«tcD#li££W1- %tf})i—<7>m&&m 

£&m*mm Lit. gtt8f3S£j£fgttit5e8fc * o 

(NBT) «:JBVyfc3Jr8sK:J:D»£Lfc. 
[C. Beauchampand I. Fridovi 
ch, Anal. Biochem. , 44, 276- 
2 8 7 (1 9 7 1) 3 5 OmMCNBTH 

tfO. 0 1 5m/<y7r-lC6~2 8mM©»tt!K!) 
▼-StliM****.*?***^-?, 2 5<CTM0# 
IWSJfcU NBTiS^tUfc^-^-d-^vKfciOW 



e5 6 0nm©itmaa«rif^wfcai)tu mmtms. 

[0028]$l {;:;*. -^-;d-*-> K£j&&£$r^1% 

KttKSmH UT t «tt»*3y*«H:ftfl:4 < «v MIS: 

[0 0 2 9] 
[£l] 





(mM) 


(ABS560mn/minlO- 8 ) 




28 


0.025 




3 


0.125 




6 


0.05 




9* 


2.3 


#u <a-.**ynoiciS'i« 

-6-tf^;V7^-h) 


14.5' 


0.25 




10* 


L65 



[0 0 3 0] 

[««©»*] **wo*NrW#P^-», tfytr^A- 



(72)5l^# ft 

£**o<tfm*lTBl#3 Xgt&flf 
K£#X^Xgl&«5F?Sj?fl*! 



(72)389!# spjR J*- 

3E**o<tfflTKlTl 1S3 
K£#X^X3£8«$F?ej5Tf*l 



Xli&ftf 
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